Patients with pleural effusion and inconclusive repeated pleural fluid biochemical and cytological analysis are a diagnostic dilemma that is usually solved by invasive procedures such as diagnostic thoracoscopy. We report a 62-year-old male with malignant pleural effusion as well as ascites who was diagnosed using endoscopic ultrasoundguided fine-needle aspiration of pleural deposit. We also report contrast enhanced endoscopic ultrasound findings of pleural deposits.
Introduction
The underlying etiology of ascites and pleural effusion can be diagnosed in majority of patients with the cytological and biochemical analysis of ascitic and pleural fluid. However, in some patients, repeated fluid analysis is inconclusive, and these patients usually require surgical or laparoscopic techniques to establish the underlying etiology. In this report, we report a 62year-old male with malignant pleural effusion as well as ascites that was diagnosed by endoscopic ultrasound guided fine needle aspiration of the pleural deposit.
Case report
A 62-year-old male presented elsewhere with abdominal distension. Computed tomography demonstrated ascites and right-sided pleural effusion. Ascitic fluid analysis showed exudative fluid with negative malignant cytology and an elevated adenosine deaminase level (ADA) of 47 IU per liter. Polymerase chain reaction testing for Mycobacterium tuberculosis was positive in the ascitic fluid. There was no response to 3 weeks of antitubercular therapy (ATT), and the patient needed therapeutic paracentesis for increasing abdominal distension. Repeat ascitic and pleural fluid analysis demonstrated elevated ADA and negative malignant cytology. Endoscopic ultrasound (EUS) was conducted to evaluate for peritoneal deposits. The linear echoendoscope was nonnegotiable across the gastroesophageal junction (GEJ). EUS conducted from the GEJ showed a markedly thickened fourth layer of stomach along with right-sided pleural effusion. In addition, well-defined, rounded, and hypoechoic pleural deposits were noted in the mediastinodiaphragmatic recess ( Fig. 1a ; arrows). On contrast EUS, pleural deposits showed peripheral enhancement ( Fig. 1b; arrows) . EUS-guided fineneedle aspiration (FNA) was performed with a 22 G needle using a 10 mL syringe for suction ( Fig. 1c) , and cytological examination demonstrated the presence of tumor cells with nuclear pleomorphism, suggestive of metastatic adenocarcinoma ( Fig. 1d ; May Grunwald Giemsa, 20×). ATT was stopped, and the patient was referred to oncology services for further management.
as pleural effusion in the majority of patients. 1 However, in some patients, repeated fluid analysis is inconclusive, and these patients continue to be a diagnostic dilemma, which is usually solved by invasive procedures like diagnostic laparoscopy or thoracoscopy.
Patients with malignant as well as tubercular ascites and pleural effusion have peritoneal, pleural, and omental deposits. 1, 2 These peritoneal as well as pleural deposits are too small to be visualized and sampled on conventional cross-sectional imaging. [1] [2] [3] However, EUS provides high-resolution images because of the close proximity of the transducer to the imaged organ and can therefore visualize these small deposits. Studies have shown that EUS can help in identifying as well as sampling small peritoneal deposits with high accuracy. [1] [2] [3] [4] EUS is also a better modality to evaluate mediastinum, pleura, and pleural effusion from the esophagus. 5 The visualization of the mediastinal aspect of pleura is easily accomplished by EUS, whereas complete examination of diaphragmatic and costal pleura is difficult, but a considerable amount of pleura can be visualized on EUS in cases of pleural effusion as fluid provides a good window for EUS examination. 5 It has also been shown that the minimal amount of pleural fluid which cannot be tapped or aspirated by any other imaging modality can be safely aspirated under EUS guidance. 1 The septae in the pleural fluid can also be better visualized on EUS, along with better visualization of the collapsed lung with color Doppler. Moreover, the risk of pneumothorax is minimal as the puncture of pleura is performed under vision, with a negligible risk of puncture of the underlying lung.
EUS can also help in the detection of pleural deposits that can be sampled under real-time guidance. However, there are limited data on the safety and efficacy of EUS-guided FNA of pleural deposits in undiagnosed pleural effusion. A case series of four patients published in abstract form demonstrated that EUSguided FNA of pleural deposits can be safely performed and can establish a diagnosis in patients with undiagnosed pleural effusion. 6 On EUS, the mediastinal aspect of pleura is easily visualized, and in the presence of pleural effusion, visualization is improved dramatically as fluid provides an excellent window for ultrasound. The anechoic pleural fluid provides a clear background for excellent visualization of the pleural deposits. 
